According to experimental data a dynamic model of biological life support system (BLSS) module
Introduction
The mathematical model (Gubanov et al., 2009 ) was constructed to estimate the functioning pattern of the biological life support system (BLSS) experimental module (Tikhomirov et al., 2003a (Tikhomirov et al., , 2003b 
Model verification
To verify the model we relied on the data obtained in work with BLSS experimental module (Tikhomirov et al., 2003a (Tikhomirov et al., , 2003b . Reference values of the coefficients for model verification were obtained either in the experiments with BLSS module or taken from the literature (Continuous controlled ..., 1967; Mishoustin, 1970; Gitelson et al., 1975; Vasiliev et al., 1975; Zamknutaya sistema… (Closed system…), 1979; Fishtein et al., 1983; Gubanov et al., 1996; Manukovsky et al., 1996 Manukovsky et al., , 1997 Gitelson et al., 1997) . At that, the following values of model coefficients (in terms of dry mass) were identified in iterative calculations and used in scenarios:
The values of these coefficients may be found in (Gubanov et al., 2009) , proposing the mathematical model of a BLSS module. 
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Scenarios
The model allows estimating the values of system dynamic components under various circumstances and functioning modes, Figure 9 shows the calculation of dynamic closedness coefficients for two main elements -carbon and nitrogen.
We chose nitrogen because, on the one hand, as investigations show, of all the diverse nutrients this one is most likely to be deficient in the system with the SLS (analog of anthropogenic and natural disturbances), when the technological procedure is not properly followed. On the other hand, nitrogen is difficult to control; it forms compounds of different valence, each process of formation has its own rate and refers to other processes.
From Fig. 9 it is apparent that the system is unstable on closedness coefficient in the initial stage of constructing a uneven-aged conveyer and adjustment of components. Later, when the conveyer forms on the 70 th day (after system stabilization) and the second cycle on wheat is completed (140 th day), closedness coefficients also stabilize with a minor tendency to reduction.
Thus, the closedness coefficient can possibly serve as measure of system stability.
The values of closedness coefficients for nitrogen (0,5) and carbon (0,998) at the start time result, first of all, from the fact that the flows of these elements from heterotrophs to producers (
) are formed in different ways (Gubanov et al., 2008) 
) and carbon ( The model allows optimization of the system on number of age groups in a conveyer.
It is an essential parameter; its low value leads to instability of total mass of system components, the high value results in complication of the system and increase of its significance. Figure 11 shows the dependence of wheat and radish total mass dynamics upon the number of age groups.
It is obvious that oscillations in the system (8 age groups for wheat and 4 -for radish) are sufficiently weak, further increase in the number of age groups is not required in the real system.
In the model system such increase leads to total elimination of oscillations.
The increase in number of age groups also smoothes the dynamic behavior of closedness coefficient (Fig. 12) . It means that we should implement more age groups to approximate the model system to the «ideal» continuous version. two variants arouse interest, as they were used in BIOS-3 system (Gitelson et al., 1975; Zamknutaya sistema… (Closed system…), 1979) . During the model calculations of these variants, the fact that system contains neutral substrate (e.g. in BIOS-3 it was claydite) instead of SLS was taken into consideration. At that, all flows related to SLS specific nature were put to zero in the model. (death) takes place on the 175 th day. 1 -control (no death), 2 -death of ½ of wheat biomass in the first growth chamber, 3 -death of ½ of wheat biomass in each growth chamber, 4 -death of the whole biomass in all growth chambers; number of growth chambers -8 Fig. 11 . Comparison of model variants for different age groups (growth chambers) in the conveyer. a) total mass of wheat in the system, b) total mass of radish in the system. 1 -2 age groups for wheat, 1-for radish, 2 -8 age groups for wheat, 4 -for radish (complies with experimental system), 3 -100 age groups for wheat, 50 -for radish 1 -2 age groups for wheat, 1-for radish, 2 -8 age groups for wheat, 4 -for radish (complies with experimental system), 3 -100 age groups for wheat, 50 -for radish We should note that at the initial period (formation of conveyer, 90-100 days) the coefficient of closure for nitrogen in the system with physical-chemical utilization of straw is higher than in the system with the SLS. Probably, combination of these methods of straw utilization will be expedient for the period of conveyer formation.
It is possible to find another application for the model. Once installed and adjusted, the model system can be helpful for educational purposes: students can use it to play back the possible and hypothetical variants of such systems functioning.
Here is the example of hypothetical scenario.
It is possible to estimate pattern of behavior of a really existing experimental system at the specific mass correlation of two interchangeable phytocomponents -wheat and radish. Basically, BLSS can exist including only one component. Although it is obvious that closedness coefficient is not the only parameter defining the type of changes to be made in the system, still it should be taken into consideration. In this case it will be possible to analyze the development dynamics of each system component.
Conclusion
The The module itself can be used as a tool for studying some biospheric processes; in this case it will be important to determine the degree of similarity for these processes. 
